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US PAT NO: 5,916,763 [IMAGE AVAILABLE] L8 : 1 of 26 

DETDESC: 

DETD ( 58 ) 

Thus . . . and the like. The proteins and polypeptides that may be 
expressed include cellular adhesion molecules, cytokines, hormones, 
growth factors, enzymes, clotting factors, apolipoproteins , 
receptors, drugs, inhibitors of intra- and extra-cellular processes, 
antigens and oncogenes. Specific examples include TNF. alpha., IL-2, 
granulocyte macrophage colony stimulating factor (GM-CSF) , insulin like 
growth factor, tissue plasminogen activator, mutant VEGF receptors 
and the like. Thus, this invention provides methods of selective 
targeting and expression of such antitumor agents such. . . and 
prevent VEGF receptor expression, thus preventing tumor angiogenesis and 
tumor growth. Alternatively, endothelial specific expression of soluble 
VEGF receptor mutants capable of binding VEGF but incapable of 
stimulating endothelial cell mitogenesis such as those described in WO 
94/21679 provides a. 

US PAT NO: 5,882,941 [IMAGE AVAILABLE] L8 : 2 of 26 

DETDESC: 

DETD (36) 

The . . . that binds with high affinity to the extracellular protein 
thrombin (Bock et al . (1992), 355 Nature 564-566), and can even 
inhibit thrombin catalyzed blood clot formation. High affinity 
aptamers can be generated even against proteins for which there is little 
or no structural or ligand-recognition . . . like. A preferred aptamer 
binds to the nuclear phosphoprotein p53. A particularly preferred aptamer 
binds to a region of tumor-associated mutant p53 that is cryptic in 
wildtype p53, such as the PAb240 epitope (Gannon et al . (1990) 9 EMB0 J. 
1595-1602;. . . the PAb240 epitope has been prepared. 
Heterobifunctional compounds comprising an aptamer amplified from this 
pool and thus programmed to bind mutant p53 can be assessed for 
biomolecular and in vitro function through appropriate adaption of the 
techniques and guidelines set forth. 



US PAT NO: 5,880,256 [IMAGE AVAILABLE] 
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DETDESC: 
DETD(159) 

Samples ... in the APTT assay. Rabbit Thromboplastin with Ca++was 
used for the PT assays; the rabbit thromboplastin was diluted two-fold. 
All mutant inhibitors tested prolonged clotting by at least 
one fold. TF7I-C showed the greatest inhibition of the surface 
mediated contact activation pathway, as measured by the activated partial 
thromboplastin time assay. A greater than 10. 

DETDESC: 

DETD(162) 

Compared to the saline control, Heparin and the mutant APPI 
inhibitors TF7I-C and IV-4 9C significantly prolonged patency and 
reduced clot size for the time periods studied. For both TF7I-C and 
IV-4 9C the percentage of animals that remained patent for greater. 

■US PAT NO: 5,863,893 [IMAGE AVAILABLE] L8 : 4 of 26 

DETDESC: 

DETD(156) 

Samples . . . the APTT assay. Rabbit Thromboplastin with Ca++ was 
used for the PT assays; the rabbit thromboplastin was diluted two-fold. 
All mutant inhibitors tested prolonged clotting by at least 
one fold. TF7I-C showed the greatest inhibition of the surface 
mediated contact activation pathway, as measured by the activated partial 
thromboplastin time assay. A greater than 10. 

DETDESC: 

DETD(159) 

Compared to the saline control, Heparin and the mutant APPI 
inhibitors TF7I-C and IV-4 9C significantly prolonged patency and 
reduced clot size for the time periods studied. For both TF7I-C and 
IV-4 9C the percentage of animals that remained patent for greater. 

US PAT NO: 5,834,244 [IMAGE AVAILABLE] L8 : 5 of 26 

DETDESC: 

DETD(158) 

Samples . . . the APTT assay. Rabbit Thromboplastin with Ca++ was 
used for the PT assays; the rabbit thromboplastin was diluted two-fold. 
All mutant inhibitors tested prolonged clotting by at least 
one fold. TF7I-C showed the greatest inhibition of the surface 
mediated contact activation pathway, as measured by the activated partial 
thromboplastin time assay. A greater than 10. 

DETDESC: 

DETD(160) 

Compared to the saline control, Heparin and the mutant APPI 
inhibitors TF7I-C and IV-4 9C significantly prolonged patency and 
reduced clot size for the time periods studied. For both TF7I-C and 
IV-4 9C the percentage of animals that remained patent for greater. 



US PAT NO: 5,831,031 [ IMAGE AVAILABLE] 
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DETDESC: 
DETD(IO) 

The term "thrombolytic agent" is meant to refer to any agent capable of 
either dissolving a fibrin-platelet clot, or inhibiting the 
formation of such a clot. Examples of thrombolytic agents include 
streptokinase, prourokinase, urokinase, and tissue-type plasminogen 
activator. Use of t-PA for these purposes is especially. . . may be 
employed, it is preferable to employ recombinant t-PA. The invention may 
additionally employ hybrids, physiologically active fragments or 
mutant forms of the above thrombolytic agents. The term "tissue-type 
plasminogen activator" as used herein is intended to include such 
hybrids, fragments and mutants, as well as both naturally derived and 
recombinantly derived tissue-type plasminogen activator. 

US PAT NO: 5,827,672 [IMAGE AVAILABLE] L8 : 7 of 26 

DETDESC: 

DETD(195) 

By . . . so as to alter the inhibitory properties of human EI and 
render the variant molecule useful in other applications. A mutant 
human EI recombinant molecule with Arg substituted in PI position with or 
without additional substitutions can have greatly reduced elastase 
inhibitory activity and can function instead as an inhibitor of 
thrombin, as for example, an anti-clotting agent. Alternatively, 
recombinant human EI variants with PI Arg can function to inhibit 
plasminogen activator or Cl-esterase and function in. 

US PAT NO: 5,824,639 [IMAGE AVAILABLE] L8 : 8 of 26 

DETDESC: 

DETD (48) 

The ability of the mutant Factor VII (R152E) to compete with 
wild-type Factor VII for tissue factor and inhibit its clotting 
activity was assessed in a one-step clotting assay in the presence of 
limiting amounts of tissue factor (thromboplastin) . If the two proteins 
reacted similarly with the Factor VII co-factor, tissue factor, R152E 
should inhibit the clotting activity of wild-type Factor VII. 

US PAT NO: 5,773,601 [IMAGE AVAILABLE] L8 : 9 of 26 

SUMMARY: 

BSUM(18) 

In . . .or eukaryotic pathogen, or inappropriate expression of a 
host cellular gene. Inappropriate host cellular gene expression includes 
expression of a mutant allele of a cellular gene, or underexpression 
or overexpression of a normal allele of a cellular gene, such that 
disease. . . administered, one or more measurement is taken of 
biological effects selected from the group consisting of complement 
activation, mitogenesis and inhibition of thrombin clot 
formation . 

DETDESC: 



DETD (11) 



In . . .or eukaryotic pathogen, or inappropriate expression of a 
host cellular gene. Inappropriate host cellular gene expression includes 
expression of a mutant allele of a cellular gene, or underexpression 
or overexpression of a normal allele of a cellular gene, such that 
disease. . . administered, one or more measurement is taken of 
biological effects selected from the group consisting of complement 
activation, mitogenesis and inhibition of thrombin clot 
formation . 

US PAT NO: 5,773,228 [IMAGE AVAILABLE] L8 : 10 of 26 

DETDESC: 

DETD ( 20 ) 

In . . therapeutic or thrombolytic agents. The term "thrombolytic 

agent" is meant to refer to any agent capable of dissolving a 
fibrin-platelet clot, or inhibiting the formation of such a 
clot. Examples of thrombolytic agents include streptokinase, 
staphylokinase, prourokinase, urokinase, and tissue-type plasminogen 
activator. Natural activators or recombinant activators may be utilized. 
The invention may additionally employ hybrids, physiologically active 
fragments, mutant or chimeric forms of the above thrombolytic agents 
including single chain urokinase plasminogen activator (SCU-PA) and 
active fragments thereof. The term "plasminogen activator" as used herein 
is intended to include such hybrids, fragments and mutants as well as 
both naturally derived and recombinantly derived plasminogen activators. 
See, for example, Stump et al . , J. Biol. Chem. . 

US PAT NO: 5,7 66,8 69 [IMAGE AVAILABLE] L8 : 11 of 26 

SUMMARY: 

BSUM(IO) 

Dahlback ... of APC in the clotting sample. This assay is referred 
to as the APCR assay. The incidence of the FVL mutation in patients 
with a positive result of the APCR test was reported to be 94% among the 
tested population of. . . Because of the lack of a complete 
correlation between this APCR screening clotting test of APC resistance 
and the FVL mutation, it was postulated that there may be other 
mechanisms for APC resistance. Reports of the clotting assay being 
effected by the presence of lupus inhibitor (LI) antibodies, with 
resultant ratios indicating APC resistance, raised the issue of induced 
resistance due to the LI antibodies or. . . great deal to compensate 
for the above variables, making the test results more reflective of the 
presence of the FVL mutation. 

US PAT NO: 5,714,320 [IMAGE AVAILABLE] L8 : 12 of 26 

DETDESC: 

DETD(136) 

A . . .of FK506 binding protein for activity as an 
immunosuppressant; binding of squalene synthase for a cholesterol 
lowering effect; binding of mutated p53 protein for an antitumor 
effect; binding of mutated ras protein for an antitumor effect; 
binding of the bcr-abl mutant protein for an antileukemic effect; 
binding of influenza coat proteins for an anti-influenza effect; binding 
opiate receptors for an analgesic. . . binding of resin to lower blood 
pressure; binding bcl-2 protein to induce apoptosis in cancer cells; 
binding of thrombin to inhibit clotting; and binding of 
NO-synthase to inhibit septic shock. 



US PAT NO: 5,663,299 [IMAGE AVAILABLE] 
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DETDESC: 



DETD{192) 

By . . . so as to alter the inhibitory properties of human EI and 
render the variant molecule useful in other applications. A mutant 
human EI recombinant molecule with Arg substituted in PI position with or 
without additional substitutions can have greatly reduced elastase 
inhibitory activity and can function instead as an inhibitor of 
thrombin, as for example, an anti-clotting agent. Alternatively, 
recombinant human EI variants with PI Arg can function to inhibit 
plasminogen activator or Cl-esterase and function in. 

US PAT NO: 5,652,356 [IMAGE AVAILABLE] L8 : 14 of 26 

SUMMARY: 

BSUM(18) 

In . . .or eukaryotic pathogen, or inappropriate expression of a 
host cellular gene. Inappropriate host cellular gene expression includes 
expression of a mutant allele of a cellular gene, or underexpression 
or overexpression of a normal allele of a cellular gene, such that 
disease. . . administered, one or more measurement is taken of 
biological effects selected from the group consisting of complement 
activation, mitogenesis and inhibition of thrombin clot 
formation. 

DETDESC: 

DETD(ll) 

In . . .or eukaryotic pathogen, or inappropriate expression of a 
host cellular gene. Inappropriate host cellular gene expression includes 
expression of a mutant allele of a cellular gene, or underexpression 
or overexpression of a normal allele of a cellular gene, such that 
disease. . . administered, one or more measurement is taken of 
biological effects selected from the group consisting of complement 
activation, mitogenesis and inhibition of thrombin clot 
formation . 

US PAT NO: 5,637,4 92 [IMAGE AVAILABLE] L8 : 15 of 2 6 

SUMMARY: 

BSUM(34) 

The plasmin inhibitor alpha-2 antiplasmin is present in the blood and 
becomes incorporated into the fibrin matrix of blood clots. The role 
of this inhibitor is to restrict plasmin activity in the clot and 
in the circulation. For the highly clot selective analogues of 
plasminogen of the present invention it may be advantageous to introduce 
a mutation in the serine protease domain that interferes with plasmin 
inhibitor binding. This mutation could be in a position analogous to 
that shown to prevent inhibitor binding to tissue plasminogen activator 
(Madison, E . L . . 

US PAT NO: 5,626,841 [IMAGE AVAILABLE] L8 : 16 of 26 

SUMMARY: 

BSUM(26) 

The invention also features a method of inhibiting the formation of 
platelet-mediated thrombi in a clot-free patient, by periodically, 



e.g., once every 1 to 10 days, administering to the patient a bolus of an 
amount of purified pro-UK, e.g., pro-UK or thrombin-resistant mutant 
pro-UK, that inhibits the formation of occlusive thrombi without inducing 
a systemic effect in the patient, wherein the pro-UK becomes. 

US PAT NO: 5,620,688 [IMAGE AVAILABLE] L8 : 17 of 26 

DETDESC: 

DETD ( 98 ) 

The term "thrombolytic agent" is meant to refer to any agent capable of 
either dissolving a fibrin-platelet clot, or inhibiting the 
formation of such a clot. Examples of thrombolytic agents include 
streptokinase, prourokinase, urokinase, and tissue-type plasminogen 
activator. Use of t-PA for these purposes is especially. . . t-PA may 
be employed, it is preferable to employ recombinant t-PA. The invention 
may additionally employ hybrids, physiologically active fragments, 
mutant or chimeric forms of the above thrombolytic agents including 
single chain urokinase plasminogen activator ( scu-PA) and active 
fragments thereof. The term "tissue-type plasminogen activator" as used 
herein is intended to.J^clude such hybrids, fragments and mutants, as 
well as both naturally d^rvived and recombinantly derived plasminogen 
activators . — ) — — 

US PAT NO: f 5 , 589, [ IMAGE AVAILABLE] L8 : 18 of 26 

DETDESC: I 

DETD (7) 

The term "thrombolytic agent" is meant to refer to any agent capable of 
either dissolving a fibrin-platelet clot, or inhibiting the 
formation of such a clot. Examples of thrombolytic agents include 
streptokinase, prourokinase, urokinase, and tissue-type plasminogen 
activator ("t-PA"). Although natural t-PA (Collen, et al., EP. 
al., EP application publication-fKK 093, 619, filed May 4, 1983). The 
invention may additionally employ hybrids, physiologically active 
fragments or mutant forms of the above % thrombolytic agents. The term 
"tissue-type plasminogen activator" as x used herein is intended to include 
such hybrids, fragments and mutants, as well as both naturally 
derived and recombinantly derived tissue-type plasminogen activator. 

US PAT NO: 5,582,862 [IMAGE AVAILABLE] L8 : 19 of 26 

DETDESC: 

DETD ( 10 ) 

The term "thrombolytic agent" is meant to refer to any agent capable of 
either dissolving a fibrin-platelet clot, or inhibiting the 
formation of such a clot. Examples of thrombolytic agents include 
streptokinase, prourokinase, urokinase, and tissue-type plasminogen 
activator. Use of t-PA for these purposes is especially. . . may be 
employed, it is preferable to employ recombinant t-PA. The invention may 
additionally employ hybrids, physiologically active fragments or 
mutant forms of the above thrombolytic agents. The term "tissue-type 
plasminogen activator" as used herein is intended to include such 
hybrids, fragments and mutants, as well as both naturally derived and 
recombinantly derived tissue-type plasminogen activator. 

US PAT NO: 5,510,248 [IMAGE AVAILABLE] L8 : 20 of 26 

DETDESC: 



DETD (78) 



The . . . amidolytic activities, which were approximately one half 
the activity obtained with plasma prothrombin treated with either 
activator. rhQM appeared to inhibit the reaction, leading to a 
clotting time longer then the one observed in the absence of protein 
(See buffer control). Although their level of . gamma . -carboxylation was 
probably not complete the mutant proteins can interact with the 
prothrombinase complex, thereby occupying sites, which decreases the rate 
of the reaction. 
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DETDESC: 




E AVAILABLE] 
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DETD ( 20 ) 



In . . . therapeutic or thrombolytic agents. The term "thrombolytic 
agent" is meant to refer to any agent capable of dissolving a 
fibrin-platelet clot, or inhibiting the_f.armation of such a 
clot. Examples of thrombolytic agents include streptokinase, 
staphylokinase, prourokinase, urokinase, and tissue-type plasminogen 
activator. Natural activators or r e c ombi nan t.^actriy a t o rs.,m ay be utilized. 
The invention may additionally emp!oy~Tiybrids , physiologically active 
fragments, mutant or chimeric forms of the above thrombolytic agents 
including single chain urokinase plasminogen activator (SCU-PA) and 
activef ragments thereof. The term "plasminogen activator" as used herein 
is intended to include such hybrids, fragments and mutants as well as 
both naturally derived and recombinantly derived plasminogen activators. 
See, for example, St.ump__et a^. , J. Biol. Chem. 
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DETDESC: 
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DETD (8) / \ 

/ 

The term "thrombolytic agent" is meant to refer to any agent capable of 
either dissolving a/ fibrin-platelet clot, or inhibiting the 
formation of such a clot. Examples of thrombolytic agents include 
streptokinase, proirokinase, urokinase, ^and tissue-type plasminogen 
activator. Use of jt-PA for these purposes^ is especially. . . may be 
employed, it is preferable to employ recombinant t-PA. The invention may 
additionally employ hybrids, physiologically active fragments or 
mutant forms of the above thrombolytic agents. The term "tissue-type 
plasminogen activator" as used herein is intended to include such 
hybrids, fragments, and mutants, as well as both naturally derived and 
recombinantly derived tissue-type plasminogen activator. 



US PAT NO 
DETDESC: 
DETD(116 




AVAILABLE] 

/ 
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By . . . as to completely alter the inhibitory properties of human EI 
and render the variant molecule useful in other applications. A 
mutant human EI recombinant molecule with Arg substituted in PI 
position with or without additional substitutions can have greatly 
reduced elastase inhibitory activity and can function instead as an 
inhibitor of thrombin, as for example, an anti-clotting agent. 
Alternatively, recombinant human EI variants with PI Arg can function to 
inhibit plasminogen activator of Cl-esterase and function in. 



US PAT NO: 



5,288,629 [IMAGE AVAILABLE] 
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DETDESC: 



DETD (48 ) 



The ability of the mutant Factor VII (R152E) to compete with 
wild-type Factor VII for tissue factor and inhibit its clotting 
activity was assessed in a one-step clotting assay in the presence of 
limiting amounts of tissue factor (thromboplastin) . If the two proteins 
reacted similarly with the Factor VII co-factor, tissue factor, R152E 
should inhibit the clotting activity of wild-type Factor VII. 

US PAT NO: 5,275,812 [IMAGE AVAILABLE] L8 : 25 of 26 

SUMMARY: 

BSUM(38) 

The term "thrombolytic agent" is meant to refer to any agent capable of 
either dissolving a fibrin-platelet clot, or inhibiting the 
formation of such a clot. Examples of thrombolytic agents include 
streptokinase, prourokinase, urokinase, and tissue-type plasminogen 
activator. Although natural t-PA may be employed, it is preferable to 
employ recombinant t-PA. The invention may additionally employ hybrids, 
physiologically active fragments or mutant forms of the above 
thrombolytic agents. The term "tissue-type plasminogen activator" as used 
herein is intended to include such hybrids, fragments and mutants, as 
well as both naturally d erived a nd recombinantly derived tissue-type 
plasminogen actXva-t'oT"; ~~ " - — 

US PAT NO: V 4, 711, 848 [IMAGE AVAILABLE] > L8 : 26 of 26 



SUMMARY: 




BSUM(2) 

Alpha-l-antitrypsin . . . (1982). Owen et al. (New Eng. J. Med. 309: 
694-698, 1983) describe a condition in which a patient produced a 
mutant form of alpha-l-antitrypsin having an arginine substituted for 
the methionine at amino acid position 358. As the result of a single 
mutation in the gene sequence (ATG to AGG) , the alpha-l-antitrypsin 
had been converted from its normal function as an elastase inhibitor. 

Carroll et al . , ibid). These findings indicate that an altered form of 
AT could be clinically important for use in inhibiting blood 
clotting, as for example, in the treatment of disseminated 
intravascular coagulation. 

DETDESC: 

DETD ( 54 ) y -< "' 

In addition to the above-described uses of the mutant forms ^ of AT, 
the protein comprising the methionine to arginine mutation at amino 
acid 358 may be used for inhibition of blood clotting, for 
example, in treating disseminated intravascular coagulation. 
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Activated protein C (APC) inhibits coagulation by cleaving and 
inactivating procoagulant factor Va (FVa) and factor Villa (FVIIIa) . FV, 
in addition to being the precursor of FVa, has anticoagulant properties; 
functioning in synergy with protein S as a cofactor of APC in the 
inhibition of the FVIIIa-factor IXa (FIXa) 

complex. FV:Q506 isolated from an individual homozygous for 
APC-resistance 

is less efficient as an APC-cofactor than normal FV (FV:R506). To 
investigate the importance of the three APC cleavage sites in FV 
(Arg-306, 

Arg-506, and Arg-679) for expression of its APC-cofactor activity, four 

recombinant FV mutants (FV:Q306, FV:Q306/Q506, FV:Q506, and 

FV:Q679) were tested. FV mutants with Gin (Q) at position 506 

instead of Arg (R) were found to be poor APC-cof actors, whereas Arg to 

Gin 

mutations at positions 306 or 679 had no negative effect on the 
APC-cofactor activity of FV. The loss of APC-cofactor activity as a 
result 

of the Arg-506 to Gin mutation suggested that APC-cleavage at 
Arg-506 in FV is important for the ability of FV to function as an 
APC-cofactor. Using Western blotting, it was shown that both wild-type FV 
and mutant FV was cleaved by APC during the FVIIIa inhibition. 
At optimum concentrations of wild-type FV (11 nmol/L) and protein S (100 
nmol/L) , FVIIIa was found to be highly sensitive to APC with maximum 
inhibition occurring at less than 1 nmol/L APC. FV:Q506 was 
inactive as an APC-cofactor at APC-concentrations </= 1 nmol/L and only 
partially active at higher APC concentrations. Our results show that 
increased expression of FV anticoagulant activity correlates with 
APC-mediated cleavage at Arg-506 in FV, but not with cleavage at Arg-306 
nor at Arg-679. 
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AB Factor VIII (FVIII) is the protein defective in the bleeding disorder 
hemophilia A. Approximately 5% of hemophilia A patients have normal 
amounts of a dysfunctional FVIII protein and are termed cross-reacting 
material (CRM) -positive . The majority of genetic alterations that result 
in CRM-positive hemophilia A are missense mutations within the 
A2-domain. To determine the mechanistic basis of the genetic defects 
within the A2-domain for FVIII function we constructed six 
mutations within the FVIII cDNA that were previously found in five 
CRM-positive hemophilia A patients (R527W, S558F, I566T, V634A, and 

V634M) 

and one CRM-reduced hemophilia A patient (DeltaF652/3) . The specific 
activity for each mutant secreted into the conditioned medium from 
transiently transfected COS-1 cells correlated with published data for 

the 

patients plasma-derived FVIII, confirming the basis of the genetic 
defect . 

Sodium dodecyl sulf ate-polyacrylamide gel electrophoresis analysis of 
immunoprecipitated FVIII protein radiolabeled in COS-1 cells showed that 
all CRM-positive mutant proteins were synthesized and secreted into the 
medium at rates similar to wild-type FVIII. The majority of the 
DeltaF652/3 mutant was defective in secretion and was degraded within the 
cell. All mutant FVIII proteins were susceptible to thrombin cleavage, 

and 

the A2-domain fragment from the I566T mutant had a reduced mobility 
because of use of an introduced potential N-linked glycosylation site 

was confirmed by N-glycanase digestion. To evaluate interaction of FVIII 
with factor IXa, we performed an inhibition 

assay using a synthetic peptide corresponding to FVIII residues 558 to 
565, previously shown to be a factor IXa interaction 
site. The concentration of peptide required for 50% inhibition 
of FVIII activity (IC50) was reduced for the I566T (800 mumol/L) and the 
S558F (960 mumol/L) mutants compared with wild-type FVIII (> 
2,000 mumol/L). N-glycanase digestion increased I566T mutant FVIII 
activity and increased its IC50 for the peptide (1,400 mumol/L). In 
comparison to S558F, a more conservative mutant (S558A) had a sixfold 
increased specific activity that also correlated with an increased IC50 
for the peptide. These results provided support that the defects in the 
I566T and S558F FVIII molecules are caused by steric hindrance for 
interaction with factor IXa. 

L10 ANSWER 3 OF 15 MEDLINE 

ACCESSION NUMBER: 1998079048 MEDLINE 

DOCUMENT NUMBER: 98079048 

TITLE: Blood coagulation factor IX residues Glu78 and Arg94 

provide a link between both epidermal growth factor-like 
domains that is crucial in the interaction with factor 

VIII 

light chain. 

AUTHOR: Christophe 0 D; Lenting P J; Kolkman J A; Brownlee G G; 

Mertens K 

CORPORATE SOURCE: Department of Plasma Protein Technology, Central 
Laboratory 

of the Netherlands Red Cross Blood Transfusion Service, 
Amsterdam, The Netherlands. 
SOURCE: JOURNAL OF BIOLOGICAL CHEMISTRY, (1998 Jan 2) 273 (1) 

222-7. 



that 



PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY WEEK: 



Journal code: HIV. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals; Cancer Journals 

199804 

19980401 



AB Recently, we established that mutations at calcium-binding sites 

within the first epidermal growth factor (EGF)-like domain of activated 
factor IX affect its interaction with factor Villa (Lenting, P. J., 
Christophe, O. D . , ter Maat, H., Rees, D. J. G., and Mertens, K. (1996) 

J. 

Biol. Chem. 271, 25332-25337). In the present study, we have investigated 
the functional role of residue Glu78, which is not involved in calcium 
binding. Glu78 is also located in the first EGF-like domain and, when 
mutated to Lys, is associated with severe hemophilia B. Because 
Glu78 is conserved in related vitamin K-dependent proteins, it is 
difficult to understand how a mutation at this position is 
associated with factor IX-specific function. In this study, we addressed 
the hypothesis that Glu78 exerts its biological activity by interacting 
with another residue. One candidate was found to be the second EGF-like 
domain residue, Arg94, which is also associated with severe hemophilia B 
when mutated. We constructed a series of mutants that 
included mutations at position 78 alone (Glu78 to Lys/Glu78 to 
Asp) or at both positions 78 and 94 (Glu78 to Lys and Arg94 to Asp) . The 
functional parameters of immunopurif ied and activated mutants 
were compared with normal activated factor IX. Mutants were 
indistinguishable from normal factor IXa in cleaving 

the synthetic substrate CH3S02-Leu-Gly-Arg-p-nitroanilide or activating 
factor X in the absence of factor Villa. In contrast, in the presence of 
factor Villa, factor IXa Glu78 to Asp and 
factor IXa Glu78 to Lys/Arg94 to Asp were stimulated to 
the same extent as normal factor IXa, whereas 
factor IXa Glu78 to Lys was markedly less stimulated 
(140-fold versus 2,000-fold). This suggests that residues 78 and 94 
should 

carry an opposite charge for a normal interaction of factor 
IXa to factor Villa. This hypothesis ' was confirmed in 
inhibition studies employing synthetic peptides comprising the 
factor IXa-binding motifs of factor VIII heavy 

(Ser"558-Gln565) or light chain (Glul811-Lysl818) and in direct binding 
studies. We propose that residues 78 and 94 link both EGF-like domains 



and 



thereby maintain the integrity of the factor VIII light chain binding 
site . 
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with hemophilia A require frequent infusion of preparations 



coagulation factor VIII. The activity of factor VIII (FVIII) as a 
cofactor 

for factor IXa in the coagulation cascade is limited 

by its instability after activation by thrombin. Activation of FVIII 
occurs through proteolytic cleavage and generates an unstable FVIII 
heterotrimer that is subject to rapid dissociation of its subunits. In 
addition, further proteolytic cleavage by thrombin, factor Xa, 
factor IXa, and activated protein C can lead to 

inactivation. We have engineered and characterized a FVIII protein, IR8, 
that has enhanced in vitro stability of FVIII activity due to resistance 
to subunit dissociation and proteolytic inactivation. FVIII was 
genetically engineered by deletion of residues 794-1689 so that the A2 
domain is covalently attached to the light chain. Missense 
mutations at thrombin and activated protein C inactivation 
cleavage sites provided resistance to proteolysis, resulting in a 
single-chain protein that has maximal activity after a single cleavage 
after arginine-372 . The specific activity of partially purified protein 
produced in transfected COS-1 monkey cells was 5-fold higher than 
wild-type (WT) FVIII. Whereas WT FVIII was inactivated by thrombin after 
10 min in vitro, IR8 still retained 38% of peak activity after 4 hr . 
Whereas binding of IR8 to von Willebrand factor (vWF) was reduced 10-fold 
compared with.WT FVIII, in the presence of an anti-light chain antibody, 
ESH8, binding of IR8 to vWF increased 5-fold. These results demonstrate 
that residues 1690-2332 of FVIII are sufficient to support high-affinity 
vWF binding. Whereas ESH8 inhibited WT factor VIII activity, IR8 
retained its activity in the presence of ESH8 . We propose that resistance 
to A2 subunit dissociation abrogates inhibition by the ESH8 
antibody. The stable FVIIIa described here provides the opportunity to 
study the activated form of this critical coagulation factor and 
demonstrates that proteins can be improved by rationale design through 
genetic engineering technology. 

L10 ANSWER 5 OF 15 MEDLINE 

ACCESSION NUMBER: 96411744 MEDLINE 

DOCUMENT NUMBER: 96411744 

TITLE : Ca2 + binding to the first epidermal growth factor-like 

domain of human blood coagulation factor IX promotes 

enzyme 

activity and factor VIII light chain binding. 
AUTHOR: Lenting P J; Christophe 0 D; Maat H; Rees D J G; Mertens K 

CORPORATE SOURCE: Department of Plasma Protein Technology, Central 
Laboratory 

of the Netherlands Red Cross Blood Transfusion Service, 
1066 CX Amsterdam, the Netherlands. 
SOURCE: JOURNAL OF BIOLOGICAL CHEMISTRY, (1996 Oct 11) 271 (41) 

25332-7. 

Journal code: HIV. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 

FILE SEGMENT: Priority Journals; Cancer Journals 

ENTRY MONTH: 1997 01 

ENTRY WEEK: 19970104 

AB Ca2+ binding to the first epidermal growth factor (EGF)-like domain of 
factor IX is known to be required for biological activity, but the 
mechanism by which Ca2+ contributes to factor IX function has remained 
unclear. We have studied recombinant factor IX mutants which 
lack Ca2+ binding to the first EGF-like domain, due to a replacement of 
Asp64 by Glu, Lys, or Val . The purified mutants (factors IX 
D64E, D64K, and D64V) , were compared to plasma-derived and recombinant 
wild-type factor IX with regard to a number of metal-ion dependent 
functional parameters. In the presence of Mg2+, the activated 
mutants were indistinguishable from normal factor 

IXa in hydrolyzing the synthetic substrate CH3-S02-Leu-Gly-Arg-p- 
nitroanilide. Replacing Mg2+ by Ca2+ further stimulated the activity of 
normal factor IXa but not of mutant factor 



IXa. In factor VHI-independent factor X activation, 
factor IXa D64K and D64E displayed reduced catalytic 
activity compared to normal factor IXa (apparent 

kcat/Km approximately 1, 2, and 4 x 10(3) M-l s-1, respectively). In the 
presence of factor Villa, factor X activation rates by normal and mutant 
factor IXa were stimulated by factor Villa to a 

different extent ( approximately700- and 200-fold, respectively), 
indicating that Asp64 replacements affect the interaction with factor 
Villa. This possibility was addressed in inhibition studies 
employing synthetic peptides comprising the factor IXa 

-binding motifs of factor VIII heavy or light chains. Whereas the heavy 

chain peptide (Ser558-Gln565) inhibited factor VHI-dependent 

factor X activation by normal and mutant factor IXa 

with similar efficiency, the light chain peptide (Lysl804-Lysl818 ) 

inhibited normal factor IXa 2-3-fold more 

efficiently than did mutant factor IXa. This indicates 

that the reduced response to factor Villa may be due to impaired binding 
of mutant factor IXa to the factor VIII light chain. 

This was further explored in direct binding studies. In the presence of 
Mg2+, normal and mutant factor IXa were similar in 

binding to the factor VIII light chain. However, in the presence of Ca2+, 

factor IXa mutants were less efficient than 

normal factor IXa, which was illustrated by a 4-5-fold 

lower affinity than normal factor IXa for factor VIII 

light chain. Collectively, our data demonstrate that a number of 

factor IXa functions, including enzymatic activity and 

assembly into the factor IXa-factor Villa 

complex, are dependent on Ca2+ binding to the first EGF-like domain of 
factor IX. 
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AB A factor X molecular variant was identified in a 55-year-old woman at a 
routine preoperative coagulation screening. Plasma factor X antigen was 
normal, whereas factor X activity was decreased when factor X was 
activated by either the extrinsic pathway (21%), the intrinsic pathway 
(21%) or the factor X activator from Russell viper venom, RVV-X (26%). 
Factor XMarseille was isolated from plasma by immunoaf f inity 
chromatography and compared with normal factor X purified by the same 
method. Activation of factor XMarseille by factor IXa 

or by RVV-X in a purified system showed that the rate of cleavage was 
decreased, whereas once produced, factor XaMarseille had a normal 
catalytic efficiency for either the peptide substrate S-2765 
(D-Arg-Gly-Arg-NH-Np) or prothrombin. The rate of inhibition of 
factor XaMarseille by antithrombin III was also normal. Defective 
proteolysis of factor XMarseille by factor IXa or by 

RVV-X was the consequence of a threefold decrease in the kcat for the 

activation of factor XMarseille while the Km of RVV-X or factor 

IXa for factor X was normal. We have determined the molecular 

basis of the defect in the factor XMarseille gene by amplification of all 

eight exons, single-strand conformational polymorphism analysis of the 



amplified exons and subsequent sequence analysis. The patient was 
homozygous for a T — >C mutation in exon VIII, resulting in the 
substitution of Ser334 by proline. From comparison of three-dimensional 
models of various serine proteases, it appears that Ser334 is located 
within a surface-exposed variable region of factor X. This observation 
suggests that the Ser334 — >Pro mutation either is responsible 
for a misalignment of the active sites of specific factor X activators in 
close proximity to the cleavage site, or that the Ser — >Pro 
mutation alters the spatial orientation of the cleavage site by 
nonlocal modifications of factor X structure. 
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AB Hereditary deficiency of factor IXa (fIXa) , a key 

enzyme in blood coagulation, causes hemophilia B, a severe X 
chromosome-linked bleeding disorder afflicting 1 in 30,000 males; 

clinical 

studies have identified nearly 500 deleterious variants. The x-ray 
structure of porcine fIXa described here shows the atomic origins of the 
disease, while the spatial distribution of mutation sites 

suggests a structural model for factor X activation by phospholipid-bound 
fIXa and cof actor Villa. The 3 . 0-A-resolution diffraction data clearly 
show the structures of the serine proteinase module and the two preceding 
epidermal growth factor (EGF)-like modules; the N-terminal Gla module is 
partially disordered. The catalytic module, with covalent 
inhibitor D-Phe-lI-Pro-2I-Arg-3I chloromethyl ketone, most closely 
resembles fXa but differs significantly at several positions. 
Particularly 

noteworthy is the strained conformation of Glu-388, a residue strictly 
conserved in known fIXa sequences but conserved as Gly among other 
trypsin-like serine proteinases. Flexibility apparent in electron density 
together with modeling studies suggests that this may cause incomplete 
active site formation, even after zymogen, and hence the low catalytic 
activity of fIXa. The principal axes of the oblong EGF-like domains 
define 

an angle of 110 degrees, stabilized by a strictly conserved and 
fIX-specific interdomain salt bridge. The disorder of the Gla module, 
whose hydrophobic helix is apparent in electron density, can be 
attributed 

to the absence of calcium in the crystals; we have modeled the Gla module 
in its calcium form by using prothrombin fragment 1. The arched module 
arrangement agrees with fluorescence energy transfer experiments. Most 
hemophilic mutation sites of surface fix residues occur on the 
concave surface of the bent molecule and suggest a plausible model for 



the 



membrane-bound ternary f IXa-FVIIIa-fX complex structure: fIXa and an 
equivalently arranged fX arch across an underlying fVIIIa subdomain from 
opposite sides; the stabilizing fVIIIa interactions force the catalytic 
modules together, completing fIXa active site formation and catalytic 
enhancement . 
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AB The influence of antibodies against phospholipids (PLa) on APC response 
was investigated in 155 women with a history of thromboembolism and/or 
repeated foetal losses. PLa were determined as antibodies against 
cardiolipin (CLa) and phosphatidyl serine (PSa) and as lupus 

anticoagulant 

(LA) tested by dilute Russell's Viper Venom time and by the 
Textarin/Ecarin ratio. APC-response was studied by a clotting 
(aPTT-based) 

and by an amidolytic (factor IXa-X-based) assay. A 
reduced response to APC (APC-resistance) was found in 49% of 65 
PLa-positive and in 13% of 90 PLa-negative samples (chi 2 = 23.9; p < 0.5 
x 10(-4)). It was more common in the samples with LA, as compared to 
CLa+PSa positive (58% vs. 30%, not significant). The presence of the 
mutation causing Arg506-Gln substitution in coagulation factor V 
was investigated in 84 samples. The occurrence of the mutation 
in APC-resistant patients with CLa+PSa or with LA in one of the two 
assays 

was similar to those without PLa (84% and 100%, respectively) . In the 
absence of APC resistance, the occurrence of the mutation was 
similar in the samples with and without PLa (14% vs. 11%) . Samples with 
LA, determined by both tests used, comprised a special group where the 
frequency of the mutation in the APC resistant samples was 
significantly reduced (p < 0.01). In the latter samples, the pathogenic 
mechanism of APC resistance may be connected with the influence on 
phospholipid membranes. 
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the role of the PI' residue of the serpin, antithrombin 
e inhibition, the source of the functional defect in 



a natural Ser-394 — >Leu variant, AT-Denver, was investigated. AT-Denver 
inhibited thrombin, Factor IXa, plasmin, and 

Factor Xa with second order rate constants that were 430-, 120-, 40-, and 

7-fold slower, respectively, than those of native AT, consistent with an 

altered specificity of the variant inhibitor for its target 

proteinases. AT-Denver inhibited thrombin and Factor Xa with 

nearly equimolar stoichiometries and formed SDS-stable complexes with 

these proteinases, indicating that the diminished inhibitor 

activity was not due to an enhanced turnover of the inhibitor as 

a substrate. Binding and kinetic studies showed that heparin binding to 

AT-Denver as well as heparin accelerations of AT-Denver-proteinase 

reactions were normal, consistent with the PI 1 mutation not 

affecting the heparin activation mechanism. Resolution of the two-step 

reaction of AT-Denver with thrombin revealed that the majority of the 

defective function was localized in the second reaction step and resulted 

from a 190-fold decreased rate constant for conversion of a noncovalent 

proteinase-inhibitor encounter complex to a stable, covalent 

complex. Little or no effects of the mutation on the binding 

constant for encounter complex formation or on the rate constant for 

stable complex dissociation were evident. These results support a role 

for 

the PI 1 residue of antithrombin in transition-state stabilization of a 
substrate-like attack of the proteinase on the inhibitor 
-reactive bond following the formation of a proteinase-inhibitor 
encounter complex but prior to the conformational change leading to the 
trapping of proteinase in a stable, covalent complex. Such a role 
indicates that the PI ' residue does not contribute to thermodynamic 
stabilization of AT-proteinase complexes and instead favors a kinetic 
stabilization of these complexes by a suicide substrate reaction 
mechanism. 
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The purpose of this study is to determine which residues of the 
factor IXa heavy chain are important for interaction 
with the cofactor of factor IXa, factor 

Villa. Because the monoclonal antibody (MoAb) FXC008 inhibits 
interaction between factors IXa and Villa, and because 
it also reacts with residues 181-310 of the factor IXa 
heavy chain, we used the computer-modelled structure of the factor 
IXa heavy chain to select charged surface residues likely to 
interact with FXC008 and/or factor Villa. We made mutations in 
the region of residues 181-310 of the heavy chain of factor IX, and 
replaced these amino acids individually with those located at the same 
position in factor X. The mutated factor IX retained complete 
clotting activity and thus interacted normally with factor Villa. Five 
mutant proteins (factor IXK214F, factor IXK228R, factor IXE240Q, factor 
IXK247V, and factor IXN260K) reacted with heavy chain-specific MoAbs 
FXC008 and A-5. Neither factor IXD276K nor factor IXR248H bound to 
FXC008 . 



Factor IXR252V had reduced affinity to FXC008. Our results suggest the 
following: (1) factor IXa residues 214, 228, 240, 247, 
248, 252, 260, and 276 are not involved in specific interaction with 
factor Villa; and (2) the FXC008 and factor Villa binding sites may not 
share critical residues. 
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AB Inherited resistance to activated protein C (APC) is a recently 
identified 

major cause of thrombosis. It is associated with a mutation in 
the factor V gene affecting one of the cleavage sites for APC. APC 
resistance was recently found to be corrected by factor V, suggesting 

that 

factor V may have anticoagulant properties as a cof actor to APC. To 
elucidate this further, we have studied the effect of factor V and 
protein 

S, which is a known cofactor to APC, on APC-mediated degradation of 
factor 

Villa in a purified system. The APC-mediated degradation of factor Villa 

was monitored by a factor X activation reaction using purified 

factor IXa, phospholipid, and calcium. In the presence 

of both factor V and protein S, APC was found to inhibit factor 

Villa activity efficiently. APC alone or together with factor V was 

ineffective, whereas APC in combination with protein S was less efficient 

than when factor V was also included in the reaction. Two monoclonal 

antibodies, one against protein S and the other directed toward factor V, 

were found to inhibit the APC cofactor activity of the factor 

V-protein S mixture. Factor Va did not express APC cofactor activity, and 

addition of excess factor Va over factor V did not inhibit the 

APC cofactor function of a factor V-protein S mixture. In conclusion, the 

results suggest that factor V and protein S work in synergy as 

phospholipid-bound cofactors to APC. 
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AB Factor IX is a mult i domain protein and is the proenzyme of a serine 
protease, factor IXa, essential for hemostasis. In 

this report, we describe the molecular basis of hemophilia B (deficiency 
of factor IX activity) in five patients who have neither deletions nor 
rearrangements of the factor IX gene. By enzymatic amplification and 
sequencing of all exons and promoter regions, the following causative 
mutation in the protease domain of factor IX was identified in 

each patient: IXSchmallenberg : nucleotide 31,215G T, Ser365Ile; 

IXVarel: nucleotide 31,214A G, Ser365Gly; IXMechtal : nucleotide 

31,211G C, Asp364His; IXDreihacken : nucleotide 30,864G A, 

Arg248Gln; 

and IXMonschau: nucleotide 30,855A T, Glu245Val. In IXVarel, 

nucleotide 

31,213T was also replaced by C, which results in a silent mutation 

(GAT GAC) at Asp-364 . Thus, this patient has a double base-pair 

substitution of TA to CG at nucleotides 31,213 and 31,214 but only a 
single amino acid change of Ser-365 to Gly. This patient also developed 



an 



231 



antibody to factor IX during replacement therapy, which suggests that 
deletion of the factor IX gene is not necessary for development of the 
antibody in hemophilia B patients. The levels of plasma factor IX antigen 
in the patients ranged from 40% to 100% except for IXDreihacken 
(Arg248Gln) , in which case it was approximately 4% of normal. The 
Ser365Gly and Ser365Ile mutants are nonfunctional because of 
lack of the active site serine residue. Mutant Asp364His is inactive 
because it cannot form the hydrogen bond between the carboxylate group of 
Asp-364 and the alpha-amino group of Val-181 generated after activation. 
As observed in other homologous serine proteases, this hydrogen bond is 
essential for maintaining the correct active site conformation in normal 
factor IXa (IXaN) . Purified Arg248Gln had approximately 

41% and Glu245Val had approximately 17% of the activity of normal factor 

IX (IXN) in a partial thromboplastin time (aPTT) assay. In immunodot blot 

experiments, the isolated Glu245Val mutant did and the Arg248Gln mutant 

did not bind to an anti-IXN monoclonal antibody that has been shown 

previously to inhibit the interaction of factor Villa with 

factor IXaN. We have recently shown that a high-affinity calcium binding 

site exists in the protease domain of IXN; among the proposed 

Ca (2+) -binding ligands is the carboxyl group of Glu-245. Further, a part 

of the epitope for the above antibody was shown to be contained in the 

to 265 residue segment of factor IX. (ABSTRACT TRUNCATED AT 400 WORDS) 
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AB Hemophilia Bm is characterized by a strikingly prolonged plasma ox brain 

prothrombin time. In an attempt to find an explanation for this 
phenomenon 



the 



that 



we have analyzed various aspects of the Bm variants factor IX Deventer, 
factor IX Milano, factor IX Novara, and factor IX Bergamo. Proteolytic 
cleavage by factor XIa was normal in two Bm variants, but absent at the 
Argl80-Val bond in the other two. In the latter variants Argl80 was 

replaced by either Trp or Gin, whereas Vall81 Phe and Pro368 Thr 

replacements have occurred in the variants that were normally cleaved by 
factor XIa. In all four variants the Bm effect could be neutralized with 

single monoclonal antibody against factor IX. Also, after treatment with 
factor XIa, none of the Bm variants reacted with antithrombin III (in 
contrast to normal factor IXa) . Purified factor IX 

Deventer (one of the variants with a replacement of Argl81), either with 
or without pretreatment with factor XIa, was found to be a more effective 
competitive inhibitor of the factor Vila-tissue factor-induced 
factor X activation than similarly treated normal factor IX. In addition, 
this inhibitory effect was much more pronounced when bovine 
tissue factor was used instead of human tissue factor. We propose that 

normal activation of factor IX not only produces a conformational change 
around the active site serine that allows efficient substrate binding and 
catalysis, but that the same conformational change is instrumental in 
effectively dissociating factor IXa from the 

activating factor Vila-tissue factor complex. Amino acid replacements 

disrupt this conformational transition directly (e.g. Pro368 Thr near 

the catalytic center) or indirectly (mutations at the Argl80-Val 
activation site) therefore lead to a combination of 1) the loss of 
coagulant activity and 2) an inhibitory effect in the ox brain 
prothrombin time assay . 

L10 ANSWER 14 OF 15 MEDLINE 

ACCESSION NUMBER: 90153930 MEDLINE 

DOCUMENT NUMBER: 90153930 

TITLE: Experimental and theoretical evidence supporting the role 

of Gly363 in blood coagulation factor IXa (Glyl93 in 
chymotrypsin) for proper activation of the proenzyme. 

AUTHOR: Bajaj S P; Spitzer S G; Welsh W J; Warn-Cramer B J; Kasper 

C K; Birktoft J J 

CORPORATE SOURCE: Department of Medicine, St. Louis University School of 

Medicine, Missouri 63104. 
CONTRACT NUMBER: HL36365 (NHLBI) 

HL30572 (NHLBI) 

HL07050 (NHLBI) 

SOURCE: JOURNAL OF BIOLOGICAL CHEMISTRY, (1990 Feb 15) 265 (5) 

2956-61. 

Journal code: HIV. ISSN: 0021-9258. 
PUB . COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 

FILE SEGMENT: Priority Journals; Cancer Journals 

ENTRY MONTH: 199005 

AB Factor IX is the zymogen of the serine protease factor 

IXa involved in blood coagulation. In addition to a catalytic 
domain homologous to the chymotrypsin family, it has Ca2 + , phospholipid, 
and factor Villa binding regions needed for full biologic activity. We 
isolated a nonfunctional factor IX protein designated factor IXEagle Rock 
( IXER) from a patient with hemophilia B . The variant protein is 
indistinguishable from normal factor IX (IXN) in its migration on sodium 
dodecyl sulfate-gel electrophoresis, isoelectric point in urea, 
carbohydrate content and distribution, number of gamma- carboxyglutamic 
acid residues, and beta-OH aspartic acid content, and in its binding to 



an 



anti-IXN monoclonal antibody which has been shown previously to 
inhibit the interaction of factor Villa with factor IXaN. Further, 
IXER is cleaved to yield a factor IXa- like molecule by 

factor XIa/Ca2+ at a rate similar to that observed for IXN. However, in 



contrast to IXaN, IXaER does not bind to antithrombin-III (specific 
inhibitor of IXaN) and does not catalyze the activation of factor 
X (substrate) to factor Xa. To identify the mutation in IXER, 
all eight exons of IXN and IXER gene were amplified by the polymerase 
chain reaction technique and cloned. A single point mutation 

(G T) which results in the replacement of Val for Gly363 in the 

catalytic domain of IXER was identified. Gly363 in factor 
IXa corresponds to the universally conserved Glyl93 in the active 
site sequence of the chymotrypsin serine protease family. X-ray 
crystallographic data in the literature demonstrate a critical role of 
this Gly in stabilizing the active conformation of chymotrypsin/trypsin 

two major ways: 1)' in the formation of the substrate binding site; and 2) 
in the development of the oxyanion hole. Our computer structural data 

support a concept that the Gly363 Val change prevents the development 

of the active site conformation in factor IXa such 

that the substrate binding site and the oxyanion hole are not formed in 
the mutated enzyme. 
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AB Previously, from the plasma of unrelated haemophilia-B patients, we 

isolated two non-functional Factor IX variants, namely Los Angeles (IXLA) 
and Long Beach (IXLB) . Both variants could be cleaved to yield 
Factor IXa-like molecules, but were defective in 

catalysing the cleavage of Factor X (macromolecular substrate) and in 
binding to ant i thrombin III (macromolecular inhibitor) . In the 
present study we have identified the mutation of IXLA by 
amplifying the exons (including flanking regions) as well as the. 5' end 



of 



the gene by polymerase-chain-reaction (PCR) method and sequencing the 
amplified DNA by the dideoxy chain-termination method. Comparison of the 

normal IX and IXLA sequences revealed only one base substitution (T C) 

in exon VIII of IXLA, with a predicted replacement of Ile-397 to Thr in 
the mature protein. This mutation is the same as found recently 
for IXLB. The observation that IXLB and IXLA have the same 
mutation is an unexpected finding, since, on the basis of their ox 
brain prothrombin time (PT, a test that measures the ability of the 
variant Factor IX molecules to inhibit the activation of Factor 
X by Factor Vila-tissue factor complex), these variants have been 
classified into two different groups and were thought to be genetically 
different. Our observation thus suggests that the ox brain PT does not 
reflect the locus of mutation in the coding region of the 

variant molecules. However, our analysis suggests that the ox brain PT is 
related to Factor IX antigen concentration in the patient 1 s plasma . 



Importantly, 'although the mutation in IXLA or IXLB protein is in 
the catalytic domain, purified IXaLA and IXaLB hydrolyse L-tosylarginine 
methyl ester at rates very similar to that of normal IXa. These data, in 
conjunction with our recent data on Factor IXBm Lake Elsinore 

(Ala-390 Val mutant), strengthen a conclusion that the peptide region 

containing residues 390-397 of normal Factor IXa plays 

an essential role in macromolecular substrate catalysis and 

inhibitor binding. However, the two mutations noted thus 

far in this region do not distort SI binding site in the Factor 

IXa enzyme. 
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NOVEL ANTICOAGULANT COFACTOR ACTIVITY. 

NEUE ANTIKOAGULANT-COFAKTOR AKTIVITAeT. 

NOUVELLE ACTIVITE DE COFACTEUR ANTICOAGULANT. 

DAHLBAeCK, Bjoern, Plantskolevaegen 10, S-216 21 Malmoe, SE 

DAHLBAeCK, Bjoern, Plantskolevaegen 10, S-216 21 Malmoe, SE 
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Dialog Information Services, file 155, Medline, Dialog Acc. No. 
06816150, VUKOVICH T. et al . : "Replacement Therapy for a Homozyqous 
Protein C Deficiency-State Using a Concentrate of Human Protein C and 
S", Br. J. Haematol. (England), Dec. 1988, 70 (4), p435-40. Dialog 
Information Services, file 155, Medline, Dialog Acc. No. 04395705, 
KATZMANN J. A. et al.: "Isolation of Functional Human Coagulation Factor 
V by Using a Hybridoma Antibody", Proc. Natl. Acad. Sci . USA (United 
States), Jan. 1981, 78 (1), pl62-6. Dialog Information Services, file 
155, Medline, Dialog Acc. No. 05862119, CORNILLON B. et al . : "Rat 
Coagulation Factor V Purification and Production of the Monospecific 
Antiserum", Comp. Biochem. Physiol. (England), 1986, 83 (2), p397-401 
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VERKUeRZTER GEWEBSFAKTOR UND FVIIA ODER FVII ZUR AKTIVIERUNG DER 
BLUTGERINNUNG. 

TRAITEMENT DES HEMORRAGIES AU MOYEN DU FACTEUR TISSULAIRE MODI FIE EN 

COMBINAISON AVEC UN ACTIVATEUR DU FACTEUR VIIA OU VII. 

MORRISSEY, James, H., 228 W. Eubanks, Oklahoma City, OK 73118, US; 
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Oklahoma Medical Research Foundation, 825 N.E. 13th Street, Oklahoma 
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COFACTOR FUNCTION. 1 cited in the application FASEB JOURNAL vol. 6, no. 
1, 1 January 1992, BETHESDA, MD US page A330 R.C. HAPAK ET AL. ' THE 
LOCATION OF THE ACTIVE SITE OF FACTOR Vila ABOVE THE MEMBRANE SURFACE 

ALTERED BY EITHER FULL-LENGHT OR TRUNCATED TISSUE FACTOR. 1 CHEMICAL 
ABSTRACTS, vol. 109, no. 17, 24 October 1988, Columbus, Ohio, US; 
abstract no. 142300r, A.R. GILES ET AL. 'A COMBINATION OF FACTOR Xa AND 
PHOSPHATIDYLCHOLINE-PHOSPHATIDYLSERINE VESICLES BYPASSES FACTOR VIII IN 
VIVO. 1 page 42; 
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PROTEIN S ASSAY. 

BESTIMMUNGSVERFAHREN FUeR PROTEIN S. 
DOSAGE DE LA PROTEINE S. 

VAN DE WAART, Piet, Kurmat Strasse 23, CH-3184 Wuennewil, CH; 
WOODHAMS, Barry, J., Route de ■ Tavel 9, CH-1700 Fribourg, CH 
Dade Produktions AG, Bonnstrasse, 3186 Duedingen, CH 
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(Internationale Anmeldung) 
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REN THROMBOSIS RESEARCH, vol. 49, no. 2, 15 January 1988, New York, NY 
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K. SUZUKI et al., pp. 241-251 THROMBOSIS RESEARCH, vol. 60, no. 1, 01 
October 1990, New York, NY (US); L. PREDA et al . pp 19-32 JOURNAL OF 
LABORATORY & CLINICAL MEDICINE, vol. 115, no. 4, April 1990, St. Louis, 
MO (US); M.E. RICK et al . , pp. 415-421 THROMBOSIS RESEARCH, vol. 10, 



2, 1977, New York, NY (US); H. SUOMELA et al . , pp. 267-281 RESEARCH IN 
CLINICAL LABORATORY, vol. 20, 1990; R.M. BERTINA, pp. 127-138 DATABASE 
WPIL, sect. Ch, week 8914, Derwent Publications Ltd., London (GB) ; 

B04, acc. no. 89103936 ARCHIVES OF PATHOLOGY & LABORATORY MEDICINE, 
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112, no. 1, January 1988, Chicago, IL (US); K.A. HIGH, pp. 28-36 
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REN BIOCHEMISTRY, vol. 29, no. 13, 3 April 1990, EASTON, PA US, pages 
3413-3420; P. WILDGOOSE ET AL: 'Synthesis, purification and 
characterization of an recombinant human blood clotting factor VII 1 
Proceedings of the National Academy of Science, USA, Vol. 83, issued 
April 1986, HAGEN et al . , "Characterization of a cDNA coding for human 
factor VIII", pages 2412-2416, see whole publication. Proceedings of 



the 
et 



National Academy of Science, USA, Vol. 85, issued April 1988, PITTMAN 



al., "Proleoytic requirement for thrombin activation of anti-hemophilic 

factor (factor VIII) " pages 2429-2433, see whole publication, 
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the Abstract 
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TIEN ACTIVATABLE FIBRINOLYTIC AND ANT I -THROMBOTIC PROTEINS. 
TIDE AKT I VI ERBARE FIBRINOLYTI SCHE UND ANTITHROMBOTISCHE PROTEINE. 
TIFR PROTEINES FIBRINOLYTIQUES ET ANTITHROMBOTIQUES ACTIVABLES. 
IN DAWSON, Keith Martyn, 80 Barnards Hill, Marlow, Bucks SL7 2NZ, GB; 

EDWARDS, Richard Mark, 7 Ludlow Drive, Thame, Oxon OX9 3XS, GB; 
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REN Biochemistry, vol. 29, 1990, American Chemical Society, D.J. Davidson 
et 

al.: "plasminogen activator activities of equimolar complexes of 
streptokinase with variant recombinant plasminogens", pages 3585-3590 
Chemical Abstracts, vol. 103, 1985, (Columbus, Ohio, US); J.Y. Chang: 
"Thrombin specificity. Requirement for apolar amino acids adjacent to 
the thrombin cleavage site of polypeptiede substrate", see page 412 
Archives of Biochemistry and Biophysics, vol. 271, no. 2, June 1989, 
Academic Press, Inc.; J. Whitef llet-Smith et al.: "Expression of human 
plasminogen cDNA in a baculovirus vector-infected insect cell system", 
pages 390-399 Proc . Natl. Acad. Sci . USA, vol. 79, October 1982; T. 
Miyata et al.: "Plasminogen Tochigi : inactive plasmin resulting from 
replacement of alanine- 600 by threonine in the active site", pages 
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TIEN Vectors and compounds for expression of glycosylation mutants of human 
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TIDE Vektoren und Zusammenset zungen zur Expression von 
Glykosilationsmutanten 

des menschlichen Proteins-C. 
TIFR Vecteurs et composes pour l f expression de mutantes de glycosylation de 

proteine C humaine . 
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Proteins having anticoagulant properties. 

Proteine mit antikoagulierenden Eigenschaf ten . 

Proteines ayant des proprietes anticoagulantes . 
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